Long-term effects of intrauterine malnutrition on vascular function in female offspring: implications of oxidative stress.
Maternal malnutrition is known to impair fetal growth and predispose to the development of hypertension and type 2 diabetes. Recently, studies have demonstrated that intrauterine malnutrition is followed later in male offspring by oxidative stress characterized by increased superoxide generation due to activation of NADPH oxidase and reduced antioxidant defenses. However, few studies have investigated the mechanisms involved in endothelial dysfunction in female offspring. We evaluated the effects of the exogenous application of superoxide scavengers on the endothelium-dependent vasorelaxation in the mesenteric microvessels of female offspring. In addition, we examined indicative parameters of oxidative stress by measuring superoxide anion concentration and the activity of superoxide dismutase (SOD) as a marker of antioxidant defenses. Pregnant female Wistar rats were fed either a normal diet or 50% of this, throughout gestation. Intrauterine malnutrition induced hypertension and increased superoxide production without affecting SOD activity. Topical application of MnTMPyP (SOD mimetic) and apocynin (NADPH oxidase inhibitor) significantly improved the altered arteriolar responses to acetylcholine and bradykinin. In addition, incubation with apocynin reduced superoxide generation in these female offspring. The data suggest that after exposure to intrauterine malnutrition, female offspring present an increased superoxide production that is, at least in part, responsible for an endothelial dysfunction observed in these animals. These effects may be mediated via modulation of enzyme systems that generate superoxide.